Aim: To identify prophylactic antibiotic prescription practices among Spanish dentists with preferential dedication to Oral Surgery in different types of tooth extraction surgeries. Method: Members of the Spanish Oral Surgery Society were surveyed on antibiotic prophylaxis use in 4 different tooth extraction modalities scaled according to their surgical invasiveness. Results: Sixty-nine of the 105 distributed questionnaires were returned completed. Thirteen percent of the surveyed surgeons would prescribe antibiotics to prevent postoperative wound infection when confronted with conventional tooth extraction lasting less than 5 minutes. In the case of surgery lasting more than 5 minutes, the percentage of participants that would prescribe antibiotics increased to 39%. When a mucoperiosteal flap was elevated or an ostectomy was performed, 87% and 100%, respectively, would prescribe antibiotic prophylaxis. Amoxicillin and its combination with clavulanic acid were the most commonly prescribed antibiotics. All participants would prescribe the antibiotic orally, starting after surgery and with a duration that ranged from 2-8 days. Conclusions: The results obtained suggest that antibiotic prophylaxis for preventing local odontogenic infection is not being correctly implemented in Spain. This can generate new bacterial resistances, facilitate adverse drug reactions and favor opportunistic infections. Better designed studies are needed in order to clarify the role of antibiotics in the prevention of postsurgical wound infection.
Introduction
The administration of antibiotics to treat established infections or to prevent distant infections in risk patients is a broadly accepted procedure. However, the systematic use of antibiotic prophylaxis in patients with no individual risk factors is a controversial issue lacking a scientific basis. Spain is one of the European countries with the highest antibiotic consumption rate and, therefore, with the highest percentages of bacterial resistance (1) . This increased consumption rate is not justified by a greater prevalence of susceptible infections in this country compared to others; rather, there is a tendency to prescribe antibiotics against any infection, regardless of the underlying etiology. Although a medical prescription is required by law in order to purchase antibiotics in Spain, 30% of all antibiotic consumption is made without a prescription (2) . In a recently published survey involving 19 European countries, Spain stands out as one of the countries with the highest self-medication index, along with Lithuania and Romania. Similarly, it is also one of the countries where more antibiotics are stored in homes (3). As health professionals, dentists may be contributing to this antibiotic abuse by prescribing antimicrobial prophylaxis and treatments that are not always scientifically warranted. Ten percent of global antibiotic prescription in Spain is made by dentists, sometimes for the treatment of odontogenic infections, but mostly for prophylactic reasons in surgeries and other dental procedures (3). However, systematic antibiotic prescription cannot be considered an acceptable practice. In numerous circumstances the infection threat is so low that the risks derived from antibiotic usage exceed their potential benefits (4-7). Besides, in many cases, prescriptions are not ideal considering the bacterial spectrum involved, the treatment duration, timing or administration route. In an attempt to solve this problem, consensus antibiotic prescription protocols have been developed in this country (8) . However, in daily practice, the number of clinicians that adhere to these protocols is limited, and an enormous variety of pharmacological guidelines for a single indication can be found. The aim of this paper is to identify prophylactic antibiotic prescription practices among Spanish dentists with preferential dedication to Oral Surgery in different types of dental extraction surgeries.
Material and methods
During the IV Symposium of the Spanish Oral Surgery Society held in 2006, members were randomly surveyed about antibiotic prophylaxis to prevent postoperative wound infection. One hundred and five questionnaires were delivered to the audience of the inaugural conference of the Symposium. The only participation requirement was Spanish Oral Surgery Society membership. The survey considered four tooth extraction modalities scaled according to their surgical invasiveness. These modalities were as follows: 1) conventional tooth extraction performed in less than 5 minutes; 2) conventional tooth extraction lasting more than 5 minutes; 3) surgical tooth extraction without ostectomy; and 4) surgical tooth extraction with ostectomy. The term "conventional tooth extraction" refers to tooth extraction that does not require flap elevation, while "surgical tooth extraction" means that a mucoperiosteal flap must be raised. All scenarios referred to patients free of any systemic disease or signs of infection at the surgical site during the procedure. Every participant was asked to indicate the antibiotic dose, prescription guideline, and treatment duration. In addition, the second line antibiotic chosen in case of allergy to the first antibiotic was also requested. The questionnaire was anonymous; the only personal data required was age, years of professional practice, and the city or location of practice, in an attempt to establish possible prescription patterns among groups. A database was created for further analysis using version 15.0 of the Statistical Package for Social Sciences (SPSS, SPSS inc., Chicago, IL, USA). Data description was carried out by frequency tables. When obtaining the numerical representation by percentages, the total number of answers for each query was taken into account. Each collected questionnaire was included in the study, even if not every section was completed. A Chi-squared test was used to assess the association between antibiotic prescription and age (≥ 30 years and <30 years), years of professional practice (≥ 6 years and < 6 years) and city of professional practice (Barcelona, Cáceres, Santiago de Compostela, Córdoba, Madrid, Pamplona, Seville, Valencia). Statistically significant differences were considered for p<0.05.
Results
Sixty-nine of the 105 delivered questionnaires were completed, representing a 65.7% response rate. The second line antibiotic chosen in case of allergic patients was not specified in 33 of these 69 questionnaires. Figures 1, 2 and 3 represent the antibiotics and administration guidelines prescribed in each scenario, represented as percentages and absolute values of answered queries. Thirteen percent of the surveyed surgeons answered they would prescribe antibiotics to prevent local postoperative infection in conventional tooth extraction taking less than 5 minutes to be completed. Eighty-seven percent of these would choose amoxicillin, while the rest would prefer its combination with clavulanic acid. When conventional tooth extraction takes more than 5 minutes, the percentage of participants that would em- ploy antibiotics increased to 39%. Based on the antibiotic selected, 65% of all antibiotic prophylaxis prescribers would use amoxicillin, while 34% would use the amoxicillin-clavulanic acid combination. Participants were also questioned about the need to administer antibiotics when a mucoperiosteal flap was elevated in order to extract the tooth. Eighty-seven percent agreed to administering antibiotic prophylaxis in this case. The percentage of clinicians that would choose amoxicillin was 51%, with 48% of them opting for the amoxicillin-clavulanic acid combination. Similar results were obtained when ostectomy was performed during surgery. In this case, all clinicians considered antibiotic prophylaxis to be necessary (55% would choose amoxicillin and 45% amoxicillin-clavulanic acid). Clindamycin was the most frequently chosen (93.1%) second-line antibiotic for patients with a history of allergy to the first line antibiotic, followed by erythromycin (7.7%) and spiramycin and azithromycin, both with a 3.4% of responses (Fig. 3) . In each case, the participants would prescribe antibiotic prophylaxis via the oral route, after surgery, and with a duration that ranged between 2 and 8 days.
No statistically significant differences were observed when considering prescription guidelines according to participant age, years of professional practice, or city of practice.
Discussion
The results of this study clearly indicate there is no consensus among clinicians regarding antibiotic therapy for preventing local infection. Disagreements are found regarding prophylactic therapy indications, ideal antibiotic selection, as well as the recommended pharmacological guidelines. The small number of questionnaires analyzed becomes a major drawback for this study, hindering the extrapolation of its results to the entire population of Spanish dentists with preferential dedication to Oral Surgery. However, we believe that the results can be helpful for understanding the current situation of antibiotic prophylaxis prescription in this professional community. Another limitation of the study was the fact that the queries had to be brief and simple, so that the questionnaire could be rapidly read and easily completed. This implied the omission of relevant information that the clinician should consider before deciding whether antibiotic prophylaxis should be administered or not. In any case, it is surprising that 13% of the surveyed individuals would administer antibiotics to prevent local infection in conventional tooth extraction taking less than 5 minutes. Likewise, it is alarming that the percentage increased to 39% when conventional extraction extended beyond this time. Flapless tooth extraction is a minimally invasive surgical procedure with few infectious risk factors. The global postoperative infection risk after lower third molar surgical removal has been estimated to be between 1-12% (9-12), and is even smaller when other teeth are considered (13) . Therefore, the routine administration of antibiotics in conventional tooth extractions in infection-free surgical fields should be contraindicated (14) . When the surgical procedure becomes more invasive, needing flap elevation or ostectomy, the percentage of clinicians that would prescribe antibiotic treatment increased considerably (87% and 100%, respectively) . This implies that flap elevation and bone removal are interpreted as infection risk factors by most of the surveyed clinicians. Several studies underscore the degree of dental impaction, and consequently the amount of bone removed during extraction, as a major risk factor for the emergence of infectious complications, and therefore a factor tributary to antibiotic prophylaxis (15) (16) (17) . Conversely, other clinical trials question the role of antibiotics even in these cases (4-7), equaling their efficacy to that of a placebo-controlled group. This controversy implies that not every procedure in Oral Surgery is tributary to antibiotic prophylaxis. The presence of risk factors needs to be assessed. These include intrinsic features of the surgical technique (for instance, ostectomy degree) and specific characteristics of each patient (age, smoking, systemic diseases and their repercussion upon the host immune system). When the aforementioned infection risk factors are present and antibiotic prophylaxis is deemed necessary, drug selection as well as administration guidelines have to be strategic. β-lactam antibiotics or their combination with a β-lactamase inhibitor were the drugs selected by most clinicians. Traditionally, β-lactam antibiotics have been used as first-line therapy in odontogenic infections (18) . Currently, studies suggest that their antimicrobial activity against some bacteria involved in odontogenic infection is declining due to the increasing emergence of β-lactamase producing bacteria. Consequently, some authors consider the combination of a β-lactam antibiotic with a β-lactamase inhibitor, such as amoxicillin plus clavulanic acid, to be an up-to-date first-line treatment option (8, (19) (20) (21) . The amoxicillin-clavulanic acid combination theoretically covers the entire bacterial spectrum of odontogenic infections in Spain. However, a lack of knowledge on the pathogenesis and bacterial interrelationships leading to postextraction local infection does not allow the ruling out of the potential value of other antibiotics. When analyzing administration strategies, the results obtained show that all clinicians would start antibiotic prophylaxis after surgery. However, this behaviour is contrary to antibiotic prophylaxis guidelines, which state that tissue antibiotic levels should be high during the actual procedure (22) . In fact, numerous authors have shown that prophylactic administration of antibiotics in the preoperative period can significantly reduce the postoperative wound infection rate (23) (24) (25) (26) . Considering the duration of prophylaxis, the latter should be as short as possible as long as it is effective (21). Our results reveal that most clinicians would prescribe the antibiotic via the oral route, starting after surgery, and for time periods that ranged from 2 to 8 days. According to the consulted literature, when administering the antibiotic via the oral route, a single preoperative dose is sufficient. If the surgical intervention extends in time or tissue damage is considerable, another antibiotic dose can be administered at the equator of its therapeutic interval (22, 26, 27) . In any case, antibiotic prophylaxis should not exceed 24 hours; extended administration does not reduce the infection rate, increases the risk of adverse drug reactions, and facilitates the emergence of bacterial resistances (22, 26) . Our study reflects that antibiotic prophylaxis for local odontogenic infection is not being properly performed in Spain. Antibiotic abuse for unjustified indications leads to the emergence of increasingly resistant pathogenic bacterial strains, increases the risk of allergic and adverse drug reactions, and produces imbalances in the human endogenous flora. More clinical studies are needed to identify the infection risk factors amenable to antibiotic prophylaxis, clarify the pathogenesis of postoperative local infection, and develop effective clinical guidelines based not only on experts opinions but particularly also on scientific evidence.
